Introduction
Historically, researchers have relied on libraries solely for access to research literature. But in the digital age, libraries are taking on new roles within the academic environment. is article discusses the shiing relationship between academic libraries and scholarly communication as seen through the lens of the Canadian Research Knowledge Network (CRKN); from the traditional role of the academic library as a source of funding and access for scholarly communication to the emerging role of the academic library as an active participant in the content creation process, and even as the foundation for the construction of a new digital content infrastructure.
Prior to 2000, the academic library was cast in the traditional role as facilitator of access to scholarly communication largely through subscriptions to print journals and monographs. Between 2000 and 2006, libraries evolved into new roles as actors in the digital sphere, moving to offer expanded access to scholarly communication through the provision of digital content purchased in large packages -an arrangement known as the Big Deal. From 2006 to 2014, as libraries matured into their role as digital content providers, further evolution saw libraries actively participating in content creation. In 2014 and beyond, the role of university libraries in Canada has significant potential to expand as active participants in the evolution of a national digital content infrastructure that equals that of other research-intensive countries.
About CRKN e Canadian Research Knowledge Network (CRKN) is a partnership of Canadian universities dedicated to expanding digital content for the university research enterprise in Canada. From its inception as a pilot project in 2000, CRKN has played a key role in building knowledge infrastructure in Canada, providing equitable and costeffective access to scholarly content for universities nationwide.
CRKN emerged from the Canadian National Site Licensing Project (CNSLP), which originally secured $20 million in seed funding from the Canada Foundation for Innovation (CFI) by demonstrating that systematic access to published research constitutes an essential component of Canada's research infrastructure. Participating universities and provincial governments built on the CFI funding by committing an additional $30 million.
In the pilot phase of CRKN, the focus was on licensing full-text electronic journals and research databases in science, engineering, health, and environmental disciplines -where the needs and costs were most acute. is seed funding enabled a commitment to multiyear licenses with seven major scientific publishers, providing access to over 1,000 e-journals and key citation databases for researchers nationwide. CNSLP also established a "made-in Canada" model license agreement, which set superior terms of usage for the academic community.
On April 1, 2004, CNSLP was incorporated as a not-for-profit organization and renamed the Canadian Research Knowledge Network. Incorporation opened the doors to new participants in the consortium with ten universities joining to bring the total membership to 74 institutions. Most recently, MacEwan University joined CRKN, bringing membership to 75.
In 2010, CRKN conducted a study using focus groups of researchers to determine what impact access to digital research content has had on the research community in Canada. ey found that research practices have become more productive as digital research content provides convenience of access, better selection, lower cost, and higher researcher satisfaction. e interdisciplinary nature of research has been augmented as more publications are monitored, gray literature is included, crossdisciplinary connections are made through keyword searches and links, related fields of research are accessible, and systematic reviews are more timely and of higher quality. Additionally, research collaboration has expanded networks of researchers in Canada and abroad. As cross-disciplinary networks and co-authorships develop and grow, Canada gains an international reputation for leadership through superior knowledge resources. Finally, teaching and learning practices are more effective and more efficient as they take advantage of expanded and timely learning resources.
Today CRKN continues to add high-impact collections of journals and backfiles to the content portfolio through 52 licences and provides access to over 2,600 journals and databases at an annual value of roughly $90 million. is now includes significant humanities and social sciences content as well as scientific, technical, and medical (STM) content. CRKN is now fully funded by members. CRKN provides access to thousands of journals that would have been outside the financial reach of many Canadian universities if not for the consortium arrangement.
Expanding access to digital content (2000-2006)
e period of the late 1990s and early 2000s saw the emergence of digital content licences for scholarly publishing and the emergence of organizations such as CRKN.
Since 2001, CRKN and its 75 member libraries have worked to:
Build research capacity: increasing the quantity, breadth, and depth of scholarly • content available to academic researchers throughout Canada, thereby building a rich and multidisciplinary milieu to underpin world-class research.
Transform the research environment: speeding the transition from print-based to • digital and value-added forms of scholarly content, thereby maximizing the use and utility of that content for researchers. Influence the marketplace: leveraging Canadian universities' buying power and • influence in the international scholarly publishing marketplace, achieving advantageous terms and conditions for usage, as well as developing new business and service models.
During this time much of the scholarly content used by researchers in the STM fields became available digitally and was licensed through consortia like CRKN and regional library groups for use by Canadian researchers.
Participating in content creation (2006-2014)
Conscious of the growing need for digital content in the social sciences and humanities (SSH) disciplines, which were still primarily print based, CRKN began planning in 2005 for a three-phase content expansion project that would secure a portfolio of content in diverse formats and would culminate with another approach to CFI for grant funding.
In February 2007, CFI announced a $19.1million award to the project under its National Platforms Fund. Additional funds totalling $28.6million were provided by provincial governments and 67 universities. e Digital Content Infrastructure for the Human and Social Sciences (DCI) project was implemented.
rough the DCI project, funds were mainly used to purchase or license content for use in the SSH, however, along with content acquisition, an opportunity arose for libraries to further expand their role through funding or otherwise participating in the creation of content for students and researchers. A portion of the DCI funds was dedicated to digitizing unique content and making this content open access. For example, the University of Toronto digitized out-of-copyright monographs from the library's international collection of social sciences and humanities materials, and the University of Alberta was contracted to digitize monographs contained in Canadiana.org's legacy microfiche collection. Toward an integrated digital scholarly ecosystem is idea of an integrated digital scholarship ecosystem was first articulated during a CRKN Board of Directors strategic planning session by Richard Dumont of the Université de Montréal. e inspiration for this approach came from Apple's success in tightly integrating both soware and hardware development, allowing for the creation of an unbeatable brand. Unfortunately, Canada's knowledge environment functions more like the PC world, with many existing and emerging initiatives from coast to coast, but little coordination between those initiatives.
Preliminary investigations into the ecosystem revealed some of the components currently in place.
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COMMERCIAL E-ARTICLES AND E-BOOKS
Electronic research content is already supplied by CRKN and regional consortia, and there is a successful local hosting model in Ontario that could potentially be expanded nationally. Scholars Portal, a service of the Ontario Council of University Libraries (OCUL), provides a shared technology infrastructure and hosts shared collections for 21 university libraries in the province. It is designed to provide a single interface for accessing digital content from the world's leading scholarly presses and academic publishers. e platform hosts 35 million scholarly articles and 145,000 e-books licensed by OCUL member libraries.
OA PEER-REVIEWED E-ARTICLES AND E-BOOKS
e groundwork for open access publishing has already been laid by PKP and is already widely used by Canadian journals and others. Many libraries host the open source platform OJS to help scholars publish their works, and some may help pay Article Processing Charges (APCs) for open access (OA) journals. OA content is available through the institutional repositories of many university libraries, in both preand post-print format of commercially published articles and as digital versions of theses and dissertations.
RESEARCH DATA
Here is an identifiable gap: vast amounts of data are created and analyzed in the course of Canadian research, oen without a formal data archiving plan. Individual researchers, faculties, or institutions oen store research data on their own, providing little or no access to the broader research community. Groups including CARL's Data Management Subcommittee (Project ARC) have begun to investigate options for the role of libraries in collecting, organizing, and providing access to researcher-generated data.
SPATIAL AND NUMERICAL DATA
Traditional data sets, including polling data and geospatial data, are available through several Canadian services. In Ontario, odesi and Scholars GeoPortal are part of the service provided by OCUL's Scholars Portal. In Quebec, Géoindex (a service of Université Laval) is already well developed.
CANADIAN DOCUMENTARY HERITAGE
A number of initiatives are already underway in this area, such as the Heritage Project. Supported by 47 Canadian university libraries, this project aims to digitize and make accessible some of Canada's most popular archival collections, encompassing roughly 60-million pages of primary source documents from the collections of Library and Archives Canada. ere are also local initiatives at individual universities digitizing large swaths of Canadian heritage collections, including the Tyrrell photographs at the University of Toronto and the local history collection at the University of Alberta.
DIGITAL PRESERVATION
Again, this is an area of identifiable gap in Canada. HathiTrust Digital Library, developed in the U.S., is a partnership of academic and research institutions, offering a collection of millions of titles digitized from libraries around the world. Canadian librarians have discussed the development of a "HathiTrust North, " which would ensure that the cultural record is preserved and accessible long into the future. HathiTrust ensures accessibility to material, but also preservation via compliance with required elements in the Trustworthy Repositories Audit & Certification: Criteria and Checklist (Dale & Ambacher, 2007) . is type of initiative is within closer reach for us in Canada, with organizations seeking to earn Trusted Digital Repository (TDR) status. OCUL's Scholars Portal was successful in getting TDR status in 2013.
The Integrated Digital Scholarship Ecosystem project e goal of the Integrated Digital Scholarship Ecosystem (IDSE) project is to coordinate the above-mentioned initiatives and, perhaps in some cases, to offer a single access point or at least provide seamless access to them. It also aims to offer text and data mining across this content, and to secure perpetual access for all the content that is created or purchased.
e information-gathering phase -assessing these initiatives and identifying trends and themes in digital scholarship -has been completed. An interim report on the findings so far, including progress to date, key themes and observations, next steps, and opportunities to engage, was prepared in March 2014. A final report on these trends and recommendations for future endeavours was released in the summer of 2014. 
